Introduction
Development of polymers, by changing their structures and characteristics in response to environmental motivate such as pH, temperature and sun light, has attracted a large interest. [1, 2] Starch as comparatively inactive structures, which are composed of macromolecules coordinated in a polycrystalline state.
[3] Starch is obtainable of all natural polymers. It is a high polymer consist of repeating (anhydrous glucose units) and, mostly, a mixture of stringy and branched components. [4] Graft copolymerization Is a mechanism to modify the chemical and physical characteristic of synthetic and natural polymers. [5] Chemical modification for the gloucose molecules via vinyl graft copolymerization led to add new properties and more tissue engineering interest [6] [7] [8] . It can be applied to product biocompatible materials in chitosan. [11] [12] [13] In this article we report on the grafting of methyl nadic anhydride onto starch using ceric ammonium nitrate (CAN) then substituted with amino drug such as Trimethoprim.
Drugs work out with these polymers can be released in a specific side, by which the drug concentration in The targeted location is enhanced. The rates of drug release can be controlled from biodegradable polymers by biodegradation kinetics of the polymers. [14] Trimethoprim was first used in 1962. [15] It is mainly used in the treatment of bladder infections, other uses include for travelers' diarrhea and middle ear infections, it is always used in the treatment of urinary tract infections, [16] so it has a broad spectrum of antimicrobial activity. it is active with against
Gram-positive, aerobic bacteria such as Staphylococcus epidermis's, Gram-negative, aerobic bacteria such as most E. coli, Common side effects include nausea, changes in taste, and rashes.
This rarely leads to blood problems such as insufficient platelets or white blood cells, May cause sun sensitivity. [3] it makes to undermine the folate metabolism of some bacteria [17] . The aim of this research is to improve the drug delivery which can release a small amount of drug over a long period of time, and to decrease the other side effect.
Experimental Instrumentation
Melting points were measured using Thermal Microscope (Kofler-method), and Reichert thermovar, Stuart SMP 30. Infrared spectrophotometer measurements were performed using 
Result and Discussion
The main objective of the research is to modified and study starch which was grafted with methyl nadic anhydrides, then the grafted anhydride was substituted by trimethoprim to get combinatorial and new properties of natural polymer. Chemical modification of natural polymers by grafting has wide variety of monomers available [18] . The group -OH that present on the starch polymer acts as the active sites for the graft copolymerization of methyl nadic anhydride onto starch. Starch can be grafted as main chain of backbone of polymer, it was polymerized and initiated by various initiators [19] . Among the several types of redox initiators, ceric ion offers many advantages due to its high grafting efficiency. when (Ce +4 ) salts such as cerium ammonium nitrate (CAN) is used as initiator in the grafting of vinyl monomers onto glucose, primary a ceric ion-glucose complex occurs, and then it disband to cerous (Ce+3) ion, and glucose radicals created by hydrogen remove from glucose .Thus, the initiation sites for grafting are formed on the glucose molecules. The radical that formed on the glucose molecules occur on the oxygen atom [20, 21] . The mechanism of grafting reaction of monomer on to starch initiated by CAN, as shown in equations (1).
Scheme ( The presence of -NH2 group in the drug, which acts as strong nucleophile attack on the C=O group of methyl nadic anhydride produced N-drug substituted, the mechanism of reaction was described as shown bellow [21] :- other bands of the compounds are listed in Table ( 2) 
Controlled drug release:-
drug polymers (M1C) was studying release (50 mg) was added continuously in (100 ml) buffer solution at (37 0 C). the wave length of λmax was measured at different times and different pH values (1.1 -7.4) by using UV spectrometer. These samples were analyzer b UVspectroscopes periodically withdrawn for every days, it was appeared the sustained release by measuring the mole fraction were constructed from UV. indicated the rate of hydrolysis in basic medium is higher than acidic medium. Mechanism of these drug polymer were illustrated in the following equations :-
